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POSITIOR O F  YETEOROLOQY AMORQ TEE SCIEBCES. 

By CHARLES F. VOX HERRMAN. 
(Author’s abstract.] 

This aper begins with a critical study of the criteria of Comte. 
Bacon, gearson, antl Spencer in the claaqihcation of the sciences, with 
the object of discussing the posit.ion of each one of these scientist8 with 
reference to meteorology. 

Pearson places meteorology among the sciences purely descriptive. 
Perhaps he is right. Meteorology is et an imperfect science. because 
its phenomena are extremely conq$ex, subject. to the influence of 
innumerable factors. Physics antl astronomy also Jawed through an 
e och of imperlection. Even to-day they are imper/ect in the analye& 
o r  problems of great difficulty: but day by day they were perfected 
up to the point in which it wm possible to formillate their data mathe- 
maticall . On account of the nature of things it is not possible to have 
an abaohely exact science. and much less can there be exactness 
in nieteorolosy. While mtrononiic phenomena. for esaniple, depend 
upon the urnversa1 law of gravitation only, meteorological phenoniena 
are subject to snlar radiation. tn the influence of heat on the air and t.hc 
vapor which it contains, and the configuration of t,he earth and its ro t s  
tion. Systematic progres in  the field of meteorology is thereiore very 
difficult, zs has been the cme with chemistry and physics which are 
baaed on experimentation; because this experimentatiun, besides being 
extremely difiicult, attempts to determine laws of the plienoineiia of 
the whole planet. But in spite of this coinplesity it haJ been po&ble 
in recent years to formulate the mathematical laws by which meteom- 
logical phenoniena are controlled. These have such a firm basis that 
meteorology has now acquired a high place in  the classification trf 
natural sciences. 

Meteorology is divided, like astronomy. into static and dynamic: 
Climatology and dynamic meteorology. Climatology is descriptive 
and its study haa to do with the average condition of the atmosphere 
in different places, especially in ita relation to organic life. Dynamic 
meteorology is the more important division nC the science, and the study 
of its phenomena is estremely complicated, requiring a consideration 
of the premire, temperature, and movement d the air. The study of 
its phenomena requires the solution of problems of physics and mathe- 
matics of the greatest difficulty. 

The progress of the mathematical study of meteordogy haa been 
along two lines: One leads to the theory of cyclonic movements and 
the other to the discussion of the t,herinollyiialllic principles related to 
the condensstion of humidity in clouds and rain aiid to the changes t d  

temperature dependent upon the espansion and contraction of the 
air. The author analyzes some of the works and mentinns others which 
mark the progress of the science of meteorology, as those of Ferrel, 
Mohn, Overbeck, Espy, Bigelow, Margules, etc. 

The paper concludes with a classification of the sciences according 
to Pearson, based on the “mutual relation of the sciences and their 
continuous development.” 

thtrcfore, to regard thp va.;t continental glacier of tho Antarctic, and in 
less deatee that which lies on the Greenland Continent, as the polee, 
respec&ely, south and north, in the atmospheric circulation. It is a t  
these poles that the high level oleward currents of air and the moisture 
which has been locked up in t i e  cirri are in large part returned to the 
circulation a t  the mface levels and directed equatorward. 

Since this theory \vas first proniulgated in the year 1910 the southern 
geogritphic pole ha< IJeen twvlce attained, and several crossings of the 
ice upon the Cirwnlanll Continen1 have been carried out. The meteor- 
doqical data from thew espeditionq have con6rmed in a convincing 
iiianner all the esential attributes of the glacial anticyclones. 

WIND VELOCITY AXD ELEVATIONS. 

By W. J. HUMPERETS. 

[Author’s abstract.] 

Iheryone knowd. from mew casual obxmTaiinns of tree tops and such 
floating 0bject.s as clouds, leaves, and diist, that wind velocity increases 
with elevat.ion. Careful measureinents show: (Q) That it is quite rapid 
throuqh the lirst few hundred meter.+, the region of surface disturbance; 
(I) that throiiph the next lityer, roughly 500 tn 1,500 meters, it  is com- 
piraiiwly slow nod imgulnr: ( c )  that irom about 1.,600 meters eleva- 
t.ion tu the i d h e r l i d  levd it id ap ,ruxiniately uniform and moderately 
rapid; and ( d j  that above the isothermal level it generally has a nega- 
tive value. 

Froni 1 or 5 to 10 or 11 kilometers elevation the velocity of the wind 
iiicreaws at approximat4y the m n e  rate that its nsity decreases. 
Honcu, bet~vcrn thew levels the product of velocity 8 density remains 
rou-hly constant, a law first formulatt?d by Axel E p l l .  

T?iew important relations of wind velocity to altitude depend essen- 
tially upon two f:tctor*, tcmptmtore distribiition and earth rotation, 
from which they lagivally may he deduced by t.he aid of a few suitable 
equations. 

SOLAR ACTIVITY, CYCLONIC STORMS, AXD CLIMATIC C-QES. 

By ELLSWORTH HUNTINGTON. 

THE FERREL DOCTRIlPE O F  POLAR CALMS ARD ITS DISPROOF IN 
RECENT FBSEEVATIONS. 

By WILLIAM H. Hosss. 
[Author’s abstract.] 

The theory of William Ferrel that the poles of the earth are sur 
rounded by areas of calm, surrounding which is a whirl of persistent 
westerly wintls, was promulgated a.q a part of a larger scheme of atmos- 
pheric circulation and a t  a time when meteorological observations had 
not been carried far into the olar regions. Objections to the theory 
were found so soon ar successgl explorations had been pushed anuth- 
ward beyond the Antarctic Circle; but the anticyclonic conditions 
which were there encountered and found tu be in conflict with t-lie 
Perrel theory were erplained as due to their position near the geographic 
pole. 

In  the years 1910 and 1911 the writer ointed out, upon the bask of 
the scientific data then available from tEe Antarctic regions, that the 
control of atmosplierir circulation is there determined not by 
latitude. but by the vast blanketing dome of ice (the continental 
glacier) enwrapping the continent. This cold snow-ice NLE causes 
fierce storms antl prolonged calms to alternate above i t  in stro >hie 
succession; and the storms being directed outward, or mlially, draw 
down with the air from the upper levels the ice needles that make up 
the cirrus and cirroiil clouds. During their descent these ice needles 
are first melted and later evaporated, but when the re:ultant vapor 
approaches the cold ice surface it is precipitated out agam as snow or 
as fine ice needles. 

The surfiice aystem of winds above a continental glacier being thu? 
found to be centrifurd. the sloues of the elaciers arc visited bv blizxarda 
tiercer than an hmoywd elsewllhre, whi1e”the central areas arecharacter- 
ized b variabfe light winds, by much vapor content, and by frequent 
falls o r  fine ice needles often whilo the sun is shining. T t  is proper, changes t.hat hnvc taken place in the past. 

In racmt publications the author has advsnced the hypothesis that 
climatic variations, both of the presentand the past, may be duein large 
iiieasure to varhtinn* in tha Intensity and bxatmns of the belts of 
cyclonic storms, and that these in turn may be due to variations in solar 
activity. The basis of the hypothesis is the observed fact that when 
sun spots are nunierous and the sun gives out more heat than usual, the 
earth’s surface is nbnormally cool and the number of cyclonic storma 
and t.he general intensity of the atmospheric circulation are above the 
average. The sun’s activity, whether by means of greater heat or 
greater electrical radiation, appears to cause more cyclonic storms. In 
the centers of such storms there is an upflow of wmn air. Increased 
storminess must carry much warm air into the upper layers of the 
atmosphere, and thus cool the lower layers. 

Esumination of charta of storminess in North American and Eurasia 
shows that on both continents there3 is a tendenc toward the develop- 
ment of a siilitropical storm belt, as well as of d e  usually. recognized 
boreal belt. The evidence of the subtropical belt is found in areas of 
increased stornliness in Iianpas and east of the Appalachians in the 
United States, and in closely siniilar but much more pronounced 
centers of storminess in northern Italy and Japan in Eurasia. 

A t  times of many sun s ots the two belts tend to become more 
di:stinctly separa.ted, while %e component parts of the subtropical belt 
tend to coalesce into a single belt in each continent, as is shown by the 
records of the past 30 or 40 years. Each belt tends to be .shoved outward 
from the center of the continent, so that atornliness there decreases, 
while on the periphery it increases. The increased storminess of the 
main northern belt continues through a lar e part of the year. In the 
Hubtropical belt, however, the incraw in t i e  number of storms occm 
ch idy  a t  the be.ginnin of winter and in the late spring; that is, a t  the 
beginning and end of t i e  rainy period in  countrie8 where the Meditar- 
rancan type of rainfall prevails. 

In the pwt there appears to have been a period of exceptional climatic 
strew, culminatingiii the fourteenthcentury. Evidence of thisisderived 
.(l j from theexpansionoflakesin westernandcontral Asia, (2) thegrowth 
of trees and the expansion of lakes in the similar climatic area of the 
United States, (3) intense cold, excessive storminess, and consequent 
economic dist.rms in Scandinavia and around the North Sea, and (4) 
an increase of ice, together with other disnaters, suckas the failure of 
crops, in Greenland. The places from which the evidence is derived are 
located in the regions where st.orminess now increases a t  times of many 
sun spots. Although data are scarce, there is BOW indication that the 
fourteenth century was a time of unusual sun-spot activity. The h a 1  
conclusion seem to be that changes in solar activity are a chief cause of 
present climatic fluctuations and also of the much larger climatic 


